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PROBLEM TO BE SOLVED: To provide a coil component which has a good Q-characteri sti c 
even when the size of the component is reduced. 

SOLUTION: This coil component contains a substrate 12 and the substrate 12 contains 
ceramic layers 14, 20, 30, 40, 50, 60 and 68. Coil conductors 16, 22, 32, 42, 52 and 
62 are respectively formed on the ceramic layers 14, 20, 30, 40, 50 and 60 and via 
holes 24, 34, 44, 54 and 64 are respectively formed in one end sections of the 
conductors 16, 22, 32, 42, 52 and 62. Then large via pads 26, 36, 46, 56 and 66 are 
formed on the larger size sides of the openings of the via holes 24, 34, 44, 54 and 
64. In addition, small via pads 18, 28, 38 and 48 are respectively formed in the 
other end sections of the conductors 16, 22, 32, 42, 52 and 62, namely, the portions 
corresponding to the smaller size sides of the openings of the via holes 24, 34, 44, 
54 and 64 and the conductors 16, 22, 32, 42, 52 and 62 are connected to each other 
through the via holes 24, 34, 44, 54 and 64. Moreover, external electrodes are 
formed at both ends of the substrate 12 composed of the laminated body of the 
ceramic layers 14, 20, 30, 40, 50, 60 and 68. 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 

;claim(s)] 

Xlaim l]ln a coil component to which said coil conductor formed on said ceramic 
' ayer which adjoins via a beer hall formed in said ceramic layer including a coil 
conductor formed on two or more ceramic layers was connected, A coil component 
characterized by making a size of a via pad corresponding to each opening of said 
beer hall differ according to a size of each opening of said beer hall when a size 
of an opening of one side of said beer hall differs from a size of an opening of the 
other side. 

[Claim 2]The coil component according to claim 1 which enlarged said via pad 
corresponding to a side with a large opening of said beer hall, and made small said 
via pad corresponding to a side with a small opening of said beer hall. 
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[Translation done.] 

* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2 b **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

"Detailed Description of the invention] 

;oooi] 

^Field of the lnvention]Thi s invention relates to the coil component of the 
amination type to which the coil conductor which adjoins via a beer hall especially 
was connected about a coil component. 
;0002] 

^Description of the Prior Art]The coil component 1 contains the base 2, as shown in 
drawing 6. As the base 2 is shown in drawing 7, the coil conductor 4 is formed on 
the ceramic layer 3 including two or more ceramic layers 3. And these ceramic layers 
3 are laminated and a spiral coil is formed by connecting the coil conductor 4 
formed in each ceramic layer 3. in order to connect these coil conductors 4, the 
beer hall 5 is formed in the ceramic layer 3 in the end part of the coil conductor 
4. The coil conductor 4 formed in the adjoining ceramic layer 3 is connected via 
this beer hall 5. At this time, the coil conductor 4 is connected to the beer hall 5 
top and the other end of the coil conductor 4 in via pad 6 portion which the via pad 
6 was formed and was formed in the adjoining ceramic layer 3. The exterior 
electrodes 7 are formed in the both ends of the base 2 which consists of these 
ceramic layers 3, and the coil conductor 4 is connected to these exterior electrodes 
7. 

[0003] in order to produce the coil component 1, a beer hall is first formed in 
ceramic GURINTO by laser. At this time, at the incidence side of laser, the opening 
of a beer hall becomes large and the opening of a beer hall becomes small at the 
penetration side of laser. And the pattern for coil conductors is formed with 
electrode paste etc. on a ceramic green sheet at the incidence side of laser. The 
pattern for via pads is formed in the both ends of the pattern for coil conductors, 
and one of these is formed on a beer hall. And lamination compression bonding of the 
ceramic green sheet is carried out, and the base 2 is formed by calcinating it. The 
exterior electrodes 7 are formed by applying and printing electrode paste on the 
both ends of this base 2. Therefore, in this coil component 1, as shown in drawing 
8, to one side, the terminal area of the adjoining coil conductor 3 is large, and 
narrow at the other side at it. 

[0004]ln such a coil component 1, since the miniaturization is called for, the 
linewidth of the coil conductor 4 is thin with the miniaturization, but in order to 
secure the connection reliability of the coil conductor 4 of the adjoining ceramic 
layer 3, it is not easy to make the via pad 6 small. That is, if a lap gap is taken 
into consideration when piling up the beer hall 5 on the one via pad 6, it is 
difficult to make the via pad 6 small. Therefore, generally the via pad 6 serves as 
a larger design than the linewidth of the coil conductor 4. 
;0005] 

>roblem(s) to be Solved by the lnvention]However , since the via pad formed in the 
both sides of a beer hall until now was designed in accordance with the opening of 
the larger one, as shown in drawing 9, magnetic flux hits a via pad, eddy current 
loss occurs into a via pad portion, and it is worsening the Q factor of a coil. 
[0006]So, the main purpose of this invention is to provide the coil component which 
has a good Q factor, even if it miniaturizes. 
;0007] 

^Means for Solving the Problem]ln a coil component to which a coil conductor formed 
on a ceramic layer which adjoins via a beer hall formed in a ceramic layer including 
a coil conductor by which this invention was formed on two or more ceramic layers 
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was connected, when a size of an opening of one side of a beer hall differs from a 
size of an opening of the other side, it is a coil component characterized by making 
a size of a via pad corresponding to each opening of a beer hall differ according to 
a size of each opening of a beer hall. In such a coil component, a via pad 
corresponding to a side with a large opening of a beer hall is enlarged, and a via 
pad corresponding to a side with a small opening of a beer hall is made small. 
[0008]Accordi ng to a size of each opening of a beer hall, magnetic flux equivalent 
to a via pad portion decreases by making a size of a via pad differ compared with 
the conventional coil component which formed a via pad according to the one where an 
opening of a beer hall is larger. Therefore, eddy current loss generated into a via 
pad portion can be lessened. 

;0009]The above-mentioned purpose of this invention, the other purposes, the 
= eature, and an advantage will become still clearer from detailed explanation of the 
following embodiments of the invention given with reference to drawings. 

;ooio] 

^Embodiment of the lnvention]Drawing 1 is a perspective view showing an example of 
the coil component of this invention. The coil component 10 contains the base 12. 
The base 12 is formed of two or more ceramic layers, as shown in drawing 2. On the 
1st ceramic layer 14, the 1st abbreviated U character-like coil conductor 16 is 
formed. One end of the 1st coil conductor 16 is pulled out at the one end side of 
the 1st ceramic layer 14, and the via pad 18 is formed in the other end of the 1st 
coil conductor 16. 

[0011]The 2nd ceramic layer 20 is laminated on the 1st coil conductor 16. On the 2nd 
ceramic layer 20, the 2nd abbreviated C character-like coil conductor 22 is formed. 
The end of the 2nd coil conductor 22 is formed in the position corresponding to the 
via pad 18 of the 1st coil conductor 16, and the beer hall 24 is formed in this 
portion. And the via pad 26 is formed on this beer hall 24. Although the beer hall 
24 uses laser for the ceramic green sheet before calcination and is formed, At this 
time, the opening of the side [ incidence /, i.e., the 2nd coil conductor 22 is 
formed, / to / of laser ] is large, and the opening of the side [ penetration /, 
i.e., the 2nd coil conductor 22 is not formed, / to / of laser ] becomes small. 
According to the size of the opening of this beer hall 24, the via pad 18 formed in 
the 1st coil conductor 16 is small, and the via pad 26 formed in the 2nd coil 
conductor 22 is formed greatly. The small via pad 28 is formed in the other end side 
of the 2nd coil conductor 22. 

[0012]The 3rd ceramic layer 30 is laminated on the 2nd coil conductor 22. On the 3rd 
ceramic layer 30, the 3rd abbreviated U character-like coil conductor 32 is formed. 
The end of the 3rd coil conductor 32 is formed in the position corresponding to the 
small via pad 28 formed in the 2nd coil conductor 22, and the beer hall 34 is formed 
in this portion. And the large via pad 36 is formed on this beer hall 34. The small 
via pad 38 is formed in the other end side of the 3rd coil conductor 32. 
[0013]The 4th ceramic layer 40 is laminated on the 3rd coil conductor 32. On the 4th 
ceramic layer 40, the 4th abbreviated C character-like coil conductor 42 is formed. 
The end of the 4th coil conductor 42 is formed in the position corresponding to the 
small via pad 38 formed in the 3rd coil conductor 32, and the beer hall 44 is formed 
in this portion. And the large via pad 46 is formed on this beer hall 44. The small 
via pad 48 is formed in the other end side of the 4th coil conductor 42. 
[0014]The 5th ceramic layer 50 is laminated on the 4th coil conductor 42. On the 5th 
ceramic layer 50, the 5th abbreviated U character-like coil conductor 52 is formed. 
The end of the 5th coil conductor 52 is formed in the position corresponding to the 
small via pad 48 formed in the 4th coil conductor 42, and the beer hall 54 is formed 
in this portion. And the large via pad 56 is formed on this beer hall 54. The small 
via pad 58 is formed in the other end side of the 5th coil conductor 52. 
[0015]The 6th ceramic layer 60 is laminated on the 5th coil conductor 52. On the 6th 
ceramic layer 60, the 6th abbreviated U character-like coil conductor 62 is formed. 
The end of the 6th coil conductor 62 is formed in the position corresponding to the 
small via pad 58 formed in the 5th coil conductor 52, and the beer hall 64 is formed 
in this portion. And the large via pad 66 is formed on this beer hall 64. The other 
end of this 6th coil conductor 62 is pulled out at the other end side of the 6th 
ceramic layer 60. The 7th ceramic layer 68 is laminated on the 6th coil conductor 
62. Thus, in the base 12 obtained, the adjoining coil conductor is connected via 
each beer hal 1 . 

[0016]The exterior electrodes 70 and 72 are formed in the facing end face of this 
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base 12. And the drawer part of the 1st coil conductor 16 is connected to one 
exterior electrodes 70. The drawer part of the 6th coil conductor 62 is connected to 
the exterior electrodes 72 of another side. Therefore, a spiral coil is formed 
between the exterior electrodes 70 and 72. 

[0017]ln order to produce this coil component 10, a ceramic green sheet is formed, 
for example with a magnetic substance material, and a beer hall is formed in a 
ceramic green sheet by laser. And the pattern by electrode paste is formed on a 
ceramic green sheet, and lamination compression bonding of the ceramic green sheet 
is carried out so that it may become the shape of each via pad and each coil 
conductor. Although the pattern corresponding to a small via pad is formed in the 
side with a small opening of a beer hall at this time, if it is a larger pattern for 
via pads than the size of the opening of a beer hall, there will be no worries in 
particular about the connection gap at the time of laminating a ceramic green sheet, 
even if the large pattern is not formed. And the obtained layered product is 
calcinated and the base 12 is obtained. Electrode paste is applied to the end of 
this base 12, and the exterior electrodes 70 and 72 are formed by printing. 
[0018] in this coil component 10, as shown in drawing 3, the via pad formed in the 
side with a large via pad formed in the side with a large opening of a beer hall and 
a small opening of a beer hall is formed small, if it sees about the small via pads 
18, 48, and 58 as shown in drawing 4, the magnetic flux which had hit when it was 
the conventional via pad has stopped therefore, hitting. Therefore, the eddy current 
loss generated into a via pad portion decreases compared with the conventional coil 
component, and a Q factor can be made good. 

[0019]Thus, the coil component 10 into which the size of the via pad was changed 
according to the size of the opening of a beer hall was compared with the coil 
component which formed the large via pad like before according to the one where the 
opening of a beer hall is larger, and the Q factor was shown in drawing 5. The coil 
component used here is a thing with a size of 1.0x0.5x0.5 mm, and is a thing of 
inductance L=10nH. The coil component 10 of this invention has a good Q factor 
compared with the conventional coil component so that drawing 5 may show. 
[0020]This invention is applicable even if [ like LC parts which could apply to the 
coil component which has a coil conductor, for example, formed both capacitor 
electrodes in the base 12 ] . As a manufacturing method of the coil component 10, an 
electrode pattern is formed on a ceramic green sheet, and not only the method of 
laminating them but when producing the coil component 10 by the other method, this 
invention can be applied. For example, also when printing electrode paste and 
ceramic paste by turns and forming an electrode pattern and a beer hall, 
respectively, the good coil component 10 of a Q factor can be obtained by becoming 
stacking structure as shown in drawing 2, and applying the structure of this 
invention. Also when forming an electrode pattern and a beer hall by a 
photolithography using photosensitive paste, the good coil component 10 of a Q 
factor can be obtained by becoming stacking structure as shown in drawing 2, and 
applying the structure of this invention. 

;oo2i] 

^Effect of the inventi on] Accordi ng to the size of the opening of a beer hall, by 
making the size of a via pad have differed, there is no large via pad superfluously 
and, according to this invention, eddy current loss by magnetic flux can be made 
small. Therefore, the good coil component of a Q factor can be obtained. 



[Translation done.] 

* NOTICES * 

UPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 
3. in the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
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^Brief Description of the Drawings] 

^Drawing l]lt is a perspective view showing an example of the coil component of this 
i nvention . 

[Drawing 2]lt is an exploded perspective view showing the base of the coil component 
shown in drawing 1. 

[Drawing 3]lt is an illustration figure showing the section containing the via pad 
portion of the coil component shown in drawing 1. 

[Drawing 4]lt is an illustration figure showing the relation of the via pad and 
magnetic flux which are shown in drawing 3. 

[Drawing 5]lt is a characteristic figure showing the Q factor of the coil component 
shown in drawing 1, and the conventional coil component. 

[Drawing 6]lt is a perspective view showing an example of the conventional coil 
component . 

[Drawing 7]lt is an exploded perspective view showing the base of the conventional 
coil component shown in drawing 6. 

[Drawing 8]lt is an illustration figure showing the section containing the via pad 

portion of the conventional coil component shown in drawing 6. 

[Drawing 9]lt is an illustration figure showing the relation of the via pad and 

magnetic flux which are shown in drawing 8. 

[Description of Notations] 

10 Coil component 

12 Base 

14 The 1st ceramic layer 

16 The 1st coil conductor 

18, 26, 28, 36, and 38 Via pad 

46, 48, 56, 58, and 66 Via pad 

20 The 2nd ceramic layer 

22 The 2nd coil conductor 

24, 34, 44, 54, and 64 Beer hall 

30 The 3rd ceramic layer 

32 The 3rd coil conductor 

40 The 4th ceramic layer 

42 The 4th coil conductor 

50 The 5th ceramic layer 

52 The 5th coil conductor 

60 The 6th ceramic layer 

62 The 6th coil conductor 

68 The 7th ceramic layer 

70 and 72 Exterior electrodes 
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DRAWINGS 

[Drawing 1] 



[Drawing 3] 



[Drawing 6] 
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[Drawing 2] 

[Drawing 4] 

[Drawing 5] 

[Drawing 7] 

[Drawing 8] 

[Drawing 9] 
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